Identification of genes regulated by the two-component system response regulator NarP of Actinobacillus pleuropneumoniae via DNA-affinity-purified sequencing.
Identifying the direct target genes of response regulators (RRs) of a bacterial two-component system (TCS) is critical to understand the roles of TCS in bacterial environmental adaption and pathogenesis. Actinobacillus pleuropneumoniae is an important respiratory bacterial pathogen that causes considerable economic losses to swine industry worldwide. The targets of A. pleuropneumoniae NarP (nitrate/nitrite RR), which is the cognate RR of the nitrate/nitrite sensor histidine kinase NarQ, are still unknown. In the present study, a DNA-affinity-purified sequencing (DAP-Seq) approach was established. The upstream regions of a total of 131 candidate genes from the genome of A. pleuropneumoniae were co-purified with the activated NarP protein. Electrophoretic mobility shift assay (EMSA) results confirmed the interactions of NarP with the promoter regions of five selected target genes, including dmsA, pgaA, ftpA, cstA and ushA. The EMSA-confirmed target genes were significantly up-regulated in the narP-deleted mutant in the presence of additional nitrate, whilst the transcriptional changes were restored in the complemented strain. The NarP binding motif in the upstream regions of the target genes dmsA and ftpA were further identified and confirmed by EMSA using the truncated binding motif. The NarP binding sites were present in a total of 25.2% of the DNA fragments captured by DAP-Seq. These results demonstrated that the established DAP-Seq method is effective for exploring the direct targets of RRs of bacterial TCSs and that the A. pleuropneumoniae NarP could be a repressor in response to nitrate.